Experimental Procedures
Hybrid sodC genes were generated by a PCR-mediated DNA stitching protocol. Table   S1 lists the primers used for construction of the hybrids discussed in detail. The hybrid constructs are designated by the amino acids of the mature proteins included in each. As an example, to build hybrid construct sodCII sodCI , the N-terminal fragment was generated via PCR using pMR104, a pWKS30 vector encoding sodCII, as template with forward primer and reverse primers listed in Table S1 . The corresponding C-terminal fragment was generated using sodCI-encoding pMR103 as template with the indicated primers. The resulting products were purified and verified by running on an agarose gel. To facilitate annealing the sodC fragments were extended at the hybrid breakpoint to increase the amount of complimentary base pair overlap. In this case, the N-terminal fragment was extended using the same forward primer as above but the reverse primer listed in Table S1 , while the C-terminal fragment was extended using the forward primer listed in the table with the original reverse primer as above.
Amplified sodC fragments were Qiagen purified and added in a 1:1 molar ratio in a reaction that included high fidelity polymerase and dNTPs. The thermocycling parameters for the DNAstitching reaction were: (Step 1) 98°C for 20s, 55°C for 20s, 72°C for 20s; (Step 2) 98°C for 18s, 60°C for 20s, 72°C for 20s; (Step 3) 98°C for 15s, 65°C for 20s, 72°C for 20, with Step 3 being repeated 10 times; and (Step 4) 72°C for 10 min. Full-length hybrid sodCs were selectively amplified by using unpurified product from the DNA-stitch reaction as template in a standard PCR reaction with the primers listed in Table S1 , in this case sodCII forward and sodCI reverse.
The forward primers in this latter reaction contain a HindIII site and the sodCI ribosome binding site, while the reverse primer contains an XbaI site. The resulting fragments were cloned into pWKS30 behind the lac promoter. For biochemical characterization, hybrid sodC plasmids were introduced into an E. coli K-12 background (AS391) that lacked native periplasmic and cytoplasmic superoxide dismutases. In each case constructs were confirmed by PCR analysis and DNA sequencing.
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The method above describes a process for generating hybrid constructs that have only 1 hybrid breakpoint (i.e., N-terminus sodCII to C-terminus sodCI). This method can also generate hybrid proteins with multiple breakpoints. For example, to generate SodCIIteth (sodCII (sodCI 84-135 )), hybrid sodC template pMR208 (pWKS30 with sodCII 1-82 sodCI 84-157 insert) was used to generate the N-term fragment. The C-term fragment was amplified from pMR104. DNA stitching and amplification of final full-length product occurred as previously described.
